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Description 
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is are used. tnermodegradation and degradation by means of radical initiators (peroxides). 
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[0009] 
[0010] 



treatment of the polymeric materia, with Z^^Z^^T^^^ ^^ "»** 
quantity as to cause a reduction in the molecular weight ' being present in such a 
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and an Mn ranging from 10 .000 to 260S0 9 9 16% to ^ Preferably from 20% to 45%. 

Typica. examples 

bornene. S-ettylkiene-ZMX^ 

30 to 85%. preferably from 40 to 7^^T t o7^ZZSyTo^oZ^ ST, ^T^' ^ ^ 
molar, preferably from 1 to 15%. even more preferably TZ 2 to It? m0,ar ' ° f P"**' 6 "* fro ™ 0.5 to 20% 
weights Mn of EPDM are within the range ofTs ooo to aTrnn n ? T 1 non ' co ^««ated diene. The molecular 
gated diene is preferably 5^d^£Zl£™ * * 2a °° 0 10 7 °- 000 3nd the non ^u- 

3e US^TS^ ° f ? 9, - Nate -** - ^w, see for 

for elastomeric compositions arKJ arT^ are P^uced as components 

L^y fromTioSSl r C eat ^ <* ^ inverti0 " takes P'ace ranges from 80»C to 250*C, pref- 

have the characteristic of not ^^T^^^^^T^- ^ should preferably 

preferable for the hydroperoxide to have a S^tSSSS . k , * Pr0CeSS tem P erature other words, it is 
ably not .ess than 10 times the process timf l6SS me process time ' «*• P^er- 

[0017, Typica. examp.es of hydroperoxides are cumene hydrcperox^e. hydrogen peroxtfe. t-buty, hydroperoxide. 
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2,5-dihydroperoxy-2,5-dimethyihexane. The concentration of hydroperoxide with respect to the EP(D)M ranges from 
0. 1 to 20% by weight preferably from 0.2 to 1 0% by weight even more preferably from 0.5% to 5% by weight. 
[0018] In a preferred embodiment the process of the present invention is carried out under high shear conditions, 
usually higher than 100 sec" 1 , preferably higher than 1000 sec' 1 . 

5 [001 9] The process of the present invention is preferably carried out in an extruder, even more preferably in a twin- 
screw extruder. 

[0020] The process of the present invention is carried out without the introduction of oxygen and can be effected 
both in batch and in continuous. In the batch operation, the single components are added in a suitable reactor together 
or portion wise, in the presence of or without a solvent, preferably without a solvent. When operating in continuous, the 
10 reagents are added continuously, at a suitable feeding rate, to a reactor (or reactor zone) thermostat-regulated at the 
desired temperature. 

[0021 ] The products which can be obtained with the process of the present invention can be applied in many fields, 
particularly in those which necessitate low molecular weights. Typical applications of these products are as viscosity 
modifiers in the engine oil-lubricant field, the modification of high fluidity plastic materials. 
is [0022] The following examples are provided for a better understanding of the present invention. 

EXAMPLES 

[0023] AO the examples were carried out with the same polymer, a commercial EPM ENICHEM DUTRAL® CO 034 
20 having 28% by weight of propylene. 

[0024] The melt flow indexes (MFI) are effected according to the method ASTM D 1238. The MFI (E) is carried out 
at 190°C and 2.16 kg, whereas the MFI (F) is carried out again at 190°C but at 21 .6 kg. 
[0025] The above EPM had the following characteristics: 

6 MFI (E) = 0.56 g/10min. 

MFI (F) = 12.5g/10min. 

MWD = 2.9 

30 

Mw = 138,000 

[0026] The t-butyl hydroperoxide (TBHP) used was supplied by Akzo Nobel at 70% in an aqueous solution (trade- 
name Trigonox® AW70). 

35 [0027] The dicumyl peroxide (DCP) used was supplied by Akzo Nobel Chem. At 40% on an inert product (trade- 
name Perkadox® BC 40). 

COMPARATIVE EXAMPLE 1 

40 [0028] A 70 cc mixing chamber is charged with 40 grams of polymer, thermostat-regulated at 1 35°C (external) and 
maintained under mixing at 30 revs/min. A temperature of 147°C is reached at equilibrium. The product is left to plastify 
for 2 seconds, the rotor rate is then suddenly increased to 195 revs/min; the temperature rises and the torque moment 
measured by the instrument slowly decreases. After 3 minutes of mastication, the experiment is interrupted and the 
product, which has the following characteristics, is recovered: 

45 

MFI (E) = 1.3g/10 min. 
MFI (F)=31.2 g/10min. 

so EXAMPLE 2 

[0029] The 70 cc mixing chamber of example 1 is charged with 40 grams of polymer and 1% of t-butyl hydroperox- 
ide, and then thermostat-regulated at 135°C (external) and maintained under mixing at 30 revs/min. A terrperature of 
146°C is reached at equilibrium. The product is left to plastify for 2 seconds and the rotor rate is then suddenly 
55 increased to 1 95 revs/min. The temperature rises and the torque moment measured by the instrument decreases much 
more rapidly with respect to the test of comparative 1 . After 2 minutes of mastication, the experiment is interrupted, the 
product is cooled and recovered. The product has the following characteristics: 
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MFI (E) = 2.4g/10min. 
MFI (F) = 83.5g/10min. 
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mixing at 30 revs/min. **X,Z*£^^ *™' C <«*"-0 and maintained under 

the rotor rate is then sudden* increased to 195 ES^^F*** "**»I*-Hyfcr2 seoondsand 

measured by the instrument rapidly increases mSS^ a o2 |SL tempera, " re rises the torque moment 

fnvenin. 11,6 ^ °° mPM * ¥9 « dem0nStrates «* are not SSL in the process of the present 

C OMPARATIVE EXAMpi f a 

mixing at 30 revs/min. A iemperatS 3So2^ U 'f * 135 ° C (external > and under 
the rotor rate is then sudden* increased to 195 S ^B^^^,* ,eft, ° ^ for2 secon *** 
measured by the instrument, instead of deaeasing^l oSm^S teW ^ rature nses and fte *°rque moment 
about i minute after the rate increase. After aSu?3 rtnSJS SSZTSS* r6aCh,n9 3 SeCOnd tWlue 
■s cooled and recovered. The product has the SSS^SeSf «P™"» is interrupted, the product 

MFI (E) = does not extrude 



MFI (F) = 7.5g/10min. 
30 [0033] This example also clearly demonstrates that peroxide is not effective 
COM PAR ATI VF PVA MP | F ^ 



in the process of the present invention. 



Upe^ Polymer, 1% of dicumy, peroxide and 3% of .-butyl 

145-C is reached at equi.iblm^ 

-ncreasedto 1 95 revs/min. The temperature rises ^e^^lt* * r ° t0r rate is then su **enly 

3 minutes of mastication, the exponent is inte'uS ^STn^^ 'TT^^ Aft * 
lowing characteristics: proauct is cooled and recovered- The product has the fol- 

MFI (E) = 0.12g/10min. 
MFI (F) = 16.5 g/10min. 
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[0035] A comparison of examples 1 and 2 demonstrates the effectiveness of the process of the present invention. 
In feet the degraded polymer of example 2 has a lower molecular weight and a narrower molecular weight distribution 
with respect to the reference example (1 c). 

[0036] On comparing examples 3 and 4 with example 2, it can be seen how the effectiveness of the process of the 
5 present invention is due to the presence of the hydroperoxide. In fact, the presence of peroxide instead of hydroperoxide 
does not cause an effective degradation of the polymer. 

[0037] Finally, also the combined use of peroxide + hydroperoxide (comparative example 5c) gives poorer results 
than the use of hydroperoxide alone in example 2. 

[0038] ft should finally be pointed out that example 2 according to the present invention allows much higher per- 
10 formances to be obtained, even though the mastication time is less (2 minutes) with respect to the time of the other tests 
(3 minutes). 

Claims 

is 1. A process for the reduction of the molecular weight of a polymeric material selected from EPM copolymer and 
EPDM terpolymer and relative mixtures, which comprises treatment of the polymeric material with at least one 
hydroperoxide, the above hydroperoxide being present in such a quantity as to effect the molecular weight reduc- 
tion. 

20 2. The process according to claim 1 . wherein the ethylene/propylene copolymers have a molar content of propylene 
ranging from 16% to 50% and an M n ranging from 10,000 to 200,000. 

3. The process according to claim 2, wherein the ethylene/propylene copolymers have a molar content of propylene 
ranging from 20% to 45%. 

25 

4. The process according to claim 1 , wherein the EPDM have a molar content of ethylene ranging from 30 to 85%; of 
propylene ranging from 1 5 to 70%; of non-conjugated diene ranging from 0.5 to 20%, the molecular weights M„ of 
the EPDM being within the range of 1 5,000 to 200.000. 

30 5. The process according to claim 4. wherein the ethylene ranges from 40 to 70% molar; the propylene ranges from 
30 to 60% molar; the non-conjugated diene from 1 to 1 5% molar, preferably from 2 to 1 0% molar. 

6. The process according to daim 4, wherein the M n of the EPDM range from 20,000 to 70,000. 

35 7. The process according to daim 1 , wherein the temperature ranges from 80°C to 250°C. 

8. The process according to daim 7. wherein the temperature ranges from 140°C to 200°C. 

9. The process according to daim 1 f wherein the concentration of hydroperoxide with respect to the EP(D)M ranges 
40 from 0. 1 to 20% by weight. 

10. The process according to daim 9. wherein the concentration of hydroperoxide with respect to the EP(D)M ranges 
from 0.2 to 10% by weight. 

45 1 1 . The process according to claim 1 0. wherein the concentration of hydroperoxide with respect to the EP(D)M ranges 
from 0.5 to 5% by weight. 

12. The process according to claims 1 to 1 1, characterized in that the process is carried out under shear conditions 
higher than 100 sec" 1 , preferably higher than 1000 sec" 1 . 
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